DNA methylation and gene silencing in cancer: which is the guilty party?
The DNA methylation pattern of a cell is exquisitely controlled during early development resulting in distinct methylation patterns. The tight control of DNA methylation is released in the cancer cell characterized by a reversal of methylation states. CpG island associated genes, in particular tumour suppressor or related genes, are often hypermethylated and this is associated with silencing of these genes. Therefore methylation is commonly convicted as a critical causal event in silencing this important class of genes in cancer. In this review, we argue that methylation is not the initial guilty party in triggering gene silencing in cancer, but that methylation of CpG islands is a consequence of prior gene silencing, similar to the role of methylation in maintaining the silencing of CpG island genes on the inactive X chromosome. We propose that gene silencing is the critical precursor in cancer, as it changes the dynamic interplay between de novo methylation and demethylation of the CpG island and tilts the balance to favour hypermethylation and chromatin inactivation.